Fe y Alegría is a catholic network of schools that started operations in Colombia in 1971, and in 2009 served more than 72,000 students in 61 schools. This paper assesses the performance of Fe y Alegría secondary schools in Colombia using test scores for Spanish and mathematics, as well as detailed information on the characteristics of the household to which students belong. Simple statistics suggest that Fe y Alegría schools perform worse than other schools for all years in the sample. However, Fe y Alegría schools also cater to poorer students who come from disadvantaged backgrounds. Once controls are included for student background, Fe y Alegría schools actually often perform as well and in some cases better than other schools for mathematics and Spanish, thus partially reversing the previous finding.
1.

Introduction
An emerging body of evidence suggests that private schools, including faith-based schools, may provide better education services than public schools (e.g., Allcott and Ortega 2009; Altonji et al. 2005; Asadullah et al. 2009; Backiny-Yetna and Wodon, 2009; BarreraOsorio, 2009; Chakrabarti and Peterson, 2009; Cox and Jimenez 1990; Evans and Schwab 1995; González and Arévalo 2005; Hoxby 1994; Hsieh and Urquiola 2006; Wodon and Ying, 2009 ).
In the economic literature, several reasons have been advanced to explain the gains in performance associated with private schools (Epple and Romano 1998; LaRocque and Patrinos 2006; Nechyba 2000; Savas 2000) . First, private schools may introduce competition in the education sector and thereby raise overall quality. Second, private providers may have more flexibility than public providers in the management of the schools. Third, to the extent that private providers of education are competitively selected, better providers would emerge in the private as opposed to the public sphere. Fourth, risk-sharing between the government and the private sector may also lead to better provision.
Beyond these economic arguments for a role to be played by faith-based providers, there may also be a number of other potential advantages in having faith-based organizations providing education services. As noted by Belshaw (2005) , FBOs have a long-term commitment to their communities and they often reach out to the poorest members of the community.
Through links to sister organizations in other countries, they may benefit from outside funding and expertise. Faith-based schools often emphasize values of respect and consideration for others. In addition, religious leaders often have a moral authority that helps in mobilizing the community's resources around the schools. Finally, faith-based providers may be more dedicated or altruistic than other providers. As argued by Reinikka and Svensson (2010) in the case of health service provision in Uganda, faith-based providers may not be motivated only or mostly by profit or perks maximization-they seem to be "working for God." At the same time however faith-based schools may also suffer from weaknesses, especially if they place the pursuit of their religious mandate ahead of the needs of students in regard to what they need to learn to be successful in today's world.
In this paper, we assess the performance of Fe y Alegría secondary schools in Colombia using a rich multi-year data set with test scores on a wide range of subjects as well as detailed information on the characteristics of the household to which students belong. Fe y Alegría is a catholic education network founded in 1955, serving almost one million students in 17 . Even though academic excellence is not explicitly mentioned in its mission or vision, it is one of the variables Fe y Alegría principals and leaders use for their internal evaluations.
Most observers consider Fe y Alegría to be successful, but few rigorous evaluations have been undertaken until now. This paper was inspired by previous research on the performance of Fe y Alegría in Venezuela conducted by Allcott and Ortega (2009) who use propensity score matching methods to estimate the effects on standardized test scores of graduating from Fe y Alegría in comparison with public schools. They find an average treatment effect on the order of 0.1 standard deviation in mathematics, which is small, but nevertheless statistically significant.
They argue that the better performance of Fe y Alegría stems not only from its labor contract flexibility and decentralized administrative structure, but also from the peculiar "family culture" of the schools.
Building on Allcott and Ortega's (2009) work, the data set and methodology that we use in this paper enables us to test in a more robust way for the performance of Fe y Alegría schools than previous work for three main reasons. First, while Allcott and Ortega (2009) use data on test scores for one year only, we have five years of good data at our disposal, which enables us to test whether differences in performance are robust over time. Second, we have a larger number of subjects on which students are tested. Beyond test scores for mathematics and Spanish, we also look at data on test scores for scientific topics. Third, we have an especially good set of controls regarding the socio-economic characteristics of the families to which the children belong. Finally, we use alternative matching methods (propensity score matching as well as coarse exact matching) to ensure that the results obtained are robust to the choice of method.
Our results confirm previous work suggesting that faith-based schools perform relatively well. Simple statistics on test scores suggest that Fe y Alegría schools perform worse than other schools for all years in the sample. However, Fe y Alegría schools also cater to poorer students.
Once controls are included for student background, Fe y Alegría schools actually perform at least as well as, and in several cases better than other schools. Section 2 of the paper describes our data and methodology. Section 3 presents our empirical results. A conclusion follows.
Data and methodology
The We rely on both traditional propensity score matching and CEM (coarse exact matching)
techniques for the estimations (Iacus et al., 2009; King and Stuart, 2007) . CEM is a recent After coarsening, the CEM algorithm creates a set of strata (cells), say ∈ , each with the same values of X. Observations in strata that contain at least one treated and one control unit are retained; all other observations are dropped from the sample. We denote by the treated units in stratum s, and by = # the number of treated units in the stratum, similarly for the control units, i.e. and = # . The number of matched units is, respectively for treated and controls, = ⋃ ∈ and = ⋃ ∈ . To each matched unit i in stratum s, CEM assigns the following weights:
Unmatched units receive weight = 0. After the final sample is constructed using CEM, we just compare, within each stratum, the test scores for treated observations with the average test score for the control observations.
Results
Tables 2 and 3 provide basic statistics on the characteristics of students in both Fe y Alegría and other schools. On average, students in Fe y Alegría schools live in households with a lower income per capita, whose parents have lower education levels, have higher propensity to own their dwelling that is inhabited by slightly bigger households. All variables used in the estimations have been transformed into categorical variables.
Several studies have found negative correlations between students' performance and lower per capita income, parents' education level, and higher household size. This is likely then to lead to lower average test scores for students in Fe y Alegría schools, and it is indeed what is observed for every subject and every year. Table 4 presents the average scores in Fe y Alegría schools and other schools. The results indicate that students in other schools do better than students in Fe y Alegría schools in every subject and for every year in the sample. The gap in Spanish and mathematics is at 1.0 to 4.5 percentage points, and the gaps for biology, chemistry, and physics are between 2.0 and 7.0 percentage points (see Figure 1 ).
In order to control for student characteristics, we rely on matching techniques 7 . If test scores are independent of the decision of whether to attend a Fe y Alegría school given the observables, comparing scores between Fe y Alegría students and other schools using matching techniques will give an unbiased estimate of the difference in test scores attributable to the type of school attended. However, including all observations in the sample might make the results highly model-dependent if the control and the treatment groups are not similar enough. The ideal situation is to have both groups with identical distributions for all observable (and unobservable) characteristics. In order to improve the balance of our sample, that is to have a control group that is more similar to the treated group, we select the final sample used for our estimations using coarse exact matching or CEM (see Section 2; Iacus et al., 2009; King and Stuart, 2007) . In order to run the CEM model, we include as control variables the parents' education level, the parents' occupation, household size, per capita income, whether the student works, dwelling ownership, student gender, student age, and location (city) dummies . As a test of robustness, we also use propensity score matching, with a probit regression model whose estimates are provided in annex.
Key results are presented in table 5 for all subjects, as well as for mathematics and Spanish in Figures 2 and 3 . Figure 2 provides the percentage difference in test scores based on CEM. The hollow bars represent differences that are not statistically different from zero. In Figure 3 , the same is done with the results from propensity score matching. We tend to favor the 7 One way to control for observable variables like income, parents' education, household size, gender, among others, would be to include them in a simple regression model, such as OLS, with the regression including a dummy for Fe y Alegría as one of the explanatory variables. This however would assume that treatment effects are similar for the sample as a whole, which may not be appropriate. Using matching techniques relaxes that assumption. 8 We use level dummies for all variables to capture potential nonlinearities in the model. 9 On average, 40 percent of the observations in the control group (other schools) are dropped after CEM.
results based on CEM, since the matching is more precise in that case, but the results are fairly similar using both methods. Consider first mathematics and Spanish, which are more commonly used for measuring performance (both in the literature and in Colombia) than scientific subjects.
It appears that except in 2003, Fe y Alegría schools do as well or better than other schools.
However, for physics, chemistry and biology, the performance of Fe y Alegría schools tends to be lower (the only exception is for physics in 1998 using the CEM method). that it would be premature to assert that there is indeed solid evidence for a trend towards a lower level of performance among Fe y Alegría schools over time.
4.
Conclusion
This paper quantified the differences in high school test scores between students in Fe y Alegría schools and other schools in Colombia between 1998 and 2003. We find that since Fe y Alegría caters, on average, to poorer students and students with lower-educated parents, simply comparing average test scores might lead to wrong conclusions regarding the performance of the schools. We used a recent method (coarse exact matching) to form a better control group (balancing) and found that for mathematics and Spanish, most negative gaps for Fe y Alegría students that were found across the years and subjects when comparing averages, either vanish or become gains after balancing in 4 out of 5 years. For robustness purposes, we also estimated performance using propensity score matching, and the results were similar. On the other hand, Fe y Alegría students tend to do less well in physics, chemistry and biology, although the difference after matching with other schools is significantly smaller than the difference before matching.
Figure 1: Percentage Difference Between Average Test Scores (Fe y Alegría minus Other schools) -Before Matching
Source: Authors' estimation using ICFES data. Source: Authors' estimation using ICFES data. * significant at 10% ** significant at 5% *** significant at 1%
